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Agenda 

• Switzerland - FEDRO 

• Situation 2008  

• Projects 

• System Architecture 

• Tunnel of Gotthard – special case 
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Filiale Zofingen 
Zentral - und  
Nordwestschweiz 

Filiale Thun 
Bern und Wallis 
Netzlänge 317,3 km 

Filiale Winterthur 
Nordostschweiz 
Netzlänge: 423 km 

Filiale Bellinzona 
Südostschweiz 
Netzlänge: 298,8 km Estavayer-le-Lac:  

Western Switzerland  

Range: 446,7 km 

Zofingen:  

Central and north-  

western Switzerland  

Range: 435,6 km 

Thun:  

Bern and Wallis  

Range: 317,3 km 

Winterthur: 

Northeastern  

Switzerland  

Range: 423 km 

Bellinzona:   

Southeastern  

Switzerland  

Range: 298,8 km 

Construction: FEDRO offices 
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Maintenance regions 
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Map of daily traffic 
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Hours lost in traffic jams 
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Traffic Management Centre 

Location 
Emmen / Luzern 

Start of operations 
1 February 2008 

Personnel  
Traffic operators 

     Traffic engineers 

     IT technicians 

     Administration 
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The Confederation’s tasks 
Traffic management Highways 
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Active traffic management 

• Manage, route, control traffic on national roads and 
provide traffic information 

Design, development and operation of installations 

• Traffic Management Centre, signals, video cameras, 
online counters, data exchange, applications, etc. 
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What Traffic Management 
Switzerland hopes to achieve 
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• Effective management of traffic on the national roads 

beyond cantonal borders 

• Improved coordination of information and measures 

throughout the national road network 

• System interoperability 

• New, common operational standards 

• Efficient allocation of resources 
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Traffic management partners 
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VIZ-CH  

(Traffic Radio 

Information) 

Police 
Regional 

units 

Neighboring 

countries 
A, D, F, I 

VMZ-CH 

FEDRO offices 
F

u
tu

re
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Traffic Management Center 2008 
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Video links 

Traffic data exchange 

Traffic management 

centre 

Visualization traffic situation 

Traffic information 

Traffic management plans 

VMP Baustelle Nationalstrasse A1 „Härkingen Wiggertal“  VMP Operator Blatt 

1. Segment / Abschnitte 

A1 45 – 47 (SO/AG) 

Härkingen - Rothrist L. krit. = 7,5 km und  
Rothrist - Verzweigung A1/A2 Wiggertal 

Baustelle:(4/0)Spuren ohne Standstreifen 

i= -1.7% Richtung Zürich 

LKW Anteil 11.0% Ri Zürich 

LF Härkingen-Rothrist 3'800 Fz/h 
LF Rothrist-A1/A2 Wiggertal 3'200 Fz/h 

Besonderes: 
Raststätte Gunzgen in beide Richtungen 

 

47 

53 

9 

A1 

A3 

ZH 

A2 

45 

BS 

LU 

BE 

8 

10 

11 

12 

13 

14 

44 

43 

46 
48 

49 

51 

50 

52 
54 

19 

16 

15 

17 
18 

A2 

H12 
H2 

H5 

H1 

H2 

H5 

H1 

VMP (Ereignis) 
 

NS 
 

Netz von Bedeutung 
 

Anschlussnummer 19 

 

2. Ereignis Ereignistyp Kapazität  3. Auswirkung / Zeitverlust Ereignisdauer 

E0 
Verkehrsüberlastung 

prognostizier 
Keine Reduktion  A0 erwarteter Stau / 0 Min < 1h   

E1 Verkehrsüberlastung 3'200 Fz/h  A1 stockender Verkehr / <15 Min < 1h   

E2 Stau 2'800 Fz/h  A2 Stau / > 15 Min < 1h > 1h  

E3 
Blockade eines Fahr-

streifen 
2'000 Fz/h  A3 Stau /  > 30 Min < 1h > 1h >1Tag 

E4 Blockade Richtung 0 Fz/h  A4 Ueberstau (L>L krit) < 1h > 1h >1Tag 

 4. Prüfung Alternativrouten  Schwellenwerte Umleitungsverkehr SSV (900 Fz/h) 

Szenarien Alternativrouten  (45-9) (9-53) (53-47)  

SZ 1 Keine Alternativroute verfügbar  > 1'800 Fz/h > 1800 Fz/h > 2900 Fz/h  

SZ 2 Alternativroute BE-ZH  < 1800 Fz/h < 1800 Fz/h   

SZ 3 Alternativroute BE-ZH, BS-LU  < 1800 Fz/h < 900 Fz/h < 2900 Fz/h  

SZ 4 Alternativroute BS-LU und Ausweichrou-

ten (Netz von Bedeutung) BE-LU, BE-ZH  
  > 1800 Fz/h > 2900 Fz/h  

 5. Bilanz Auswirkung Szenarienwahl VMP Bestimmung 

Kapazität Dauer  Stau Belastung Ueberhang Szenarien  VMP Aktionen VMP 

E0 < 1 h > 0 > 3’200 Fz/h > 0 Fz/h SZ1  V-Reduktion M10 

E1 
3'200 Fz/h < 1 h < 15 Min > 3’200 Fz/h > 0 Fz/h SZ1  Stauwarnung M11 

< 1 h < 15 Min > 2’800 Fz/h > 0 Fz/h SZ1  Stauwarnung M12 E2 
2'800 Fz/h 

> 1 h > 15 Min > 3’200 Fz/h > 400 Fz/h SZ2  Umleitung BE-ZH M22 

< 1 h > 30 Min > 2’800 Fz/h > 800 Fz/h SZ1  Stauwarnung M13 

< 1 h > 30 Min > 2’800 Fz/h > 800 Fz/h SZ2  Umleitung BE-ZH M23 

> 1 h > 30 Min > 2’800 Fz/h > 800 Fz/h SZ3  
Umleitung BS-LU  

+ BE-ZH 
M33 

E3 
2'000 Fz/h 

 

> 1 Tag > 30 Min > 2’800 Fz/h > 800 Fz/h SZ3  
Umleitung BS-LU  

+ BE-ZH 
M43 

< 1 h L > L krit > 2’000 Fz/h 2'000 Fz/h SZ1  Stauwarnung M14 

> 1 h L > L krit > 2’000 Fz/h 2'000 Fz/h SZ4  
Umleitung BS-LU und 

Ausweichrouten  
M24 E4 

0 Fz/h 

> 1 Tag L > L krit > 2’000 Fz/h 2'000 Fz/h SZ4  
Umleitung BS-LU und 

Ausweichrouten  
M44 

45-9 

9-53 

53-47 
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Co-modal Traveller Information 
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Traffic Management Projects 
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Traffic Management Projects 
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Acceptance by users 

Massnahmen: 

  Variable Speed Limits  
 
  Variable Sign Message 

 
  Hard Shoulder Running 

 
  Ramp Metering 

 
  HGV overtacking 

  ban 
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System-Architecture:  
Current situation 

16 

local network 

local network 

Local network 

local network 

equipment 

equipment 

equipment 

equipment 

local network 

equipment 

local network 

equipment 

local network 

equipment 

local network 

equipment 
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Need: system architecture 
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roads bridges tunnels 

Operations & 

safety equipment 

supervision & control 

traffic 

tunnel equipment 

Traffic Management Highways Switzerland  



 
 

Three key drivers of SA-CH 
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• New requirements 

• Authority 

• Expansion 

(roads, equipment upgrades) 

• New technologies 

NFA* 

Develop-
ments 

Costs • Competition 

• Independence 

* New arrangement for fiscal equalization and task allocation  
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Key driver 1: requirements NFA 
Pre – NFA 

(....2007) 

Post – NFA 
(2008....) 

Maintenance & 
Operation 

Different 
regions 

Traffic Safety 
Different areas 
of authority 

Traffic 
management 

New player 
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Cantonal works service 

Cantonal Police 

Cantonal Police 

federal roads office (ASTRA) 

Cantonal Police 

11 regional units 

(ASTRA subcontractors) 
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Key driver 2: innovations 
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Situation 2008 

Future Requirements 

New Needs 

Scarce capacities 

Scarce areas 

Limited financial means 

More equipment 

Integration of new 

technologies 
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Key Driver 3: costs 

Importance 
of cost 

effectiveness
 

Risen 
numbers of 
equipment 

Risen 
demands 

Short life-
cycle 

21 

Competition 

independent of suppliers 

„buying off the shelf“ 
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Vision   

22 

Traffic management 
Traffic safety & 

Event management 

National Centre Emmen 

(TMC-CH) 

Cantonal police 

forces 

Application 

Traffic Safety 

Application 

 Maintenance & 
Operation ISE 

Application  

Traffic 
Management 

Base functionalities 

Maintenance & Operation 

ISE 

11 Regional units 

Road site systems (instrumentation and control equipment for tunnel 
safety, traffic control etc.) 

Traffic Management Highways Switzerland  06/11/13 

http://www.nsgvi.ch/fileadmin/templates/multiflex2/gallery/fahrzeuge/P4FZ.JPG


Standards SA-CH: User Interfaces 

Systems architecture SA-CH 23 
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Peri-
pheral 

systems 
ASTRA 

Status images  
incl. access services 

Applications Intelligent display and usage (independent of end user equipment)  

Business services 

Base services 

End user  
groups 

Maintenance & operation 
roads & equipment 

Event management (traffic 
safety) 

Traffic management 

End user  
equipment 

DWH 
ASTRA 

MISTRA 
Basis 

SOA infrastructure 
Infrastructure 
applications 

Support services IT 
operation  

EMS-CH 

Security 

Technical business services 

Reports 
Admini-
stration 

Business logic 
Audit 

(Journal) 

Measurements 
Current 

state 
Operational 

state 
Messages Signal state Traffic data 

Info 
dispatch 

Traffic 
management 

Mainten. & 
operations 

Event 
handling 

Traffic 
management 

Traffic safety …  
Maintenance & 
operation ISE 

Tr
ai

n
in

g/
Te

st
in

g 

Connection 
peripheral 

systems 

Connection 
peripheral 
systems 

Peri-
pheral 

systems 
external 

Kant. FA 

GE-Appl. 

ELS 

xy 

External 
equipment 

Sector level AR: sector functions 

communications network sector 

Regional level Regional functions (rVL, rVDE, VIS, rGFS, NTA) 

 Instrumentation &  
control  

equipment level 
 Specific setup per equipment(field level – control equipment) 

communications network tunnel 

Connection rss 
Communications network CH 

Data management rss 
incl. access services 

Measurements (History) Messages (History) Traffic data (History) 

ASA 

DIV 

ASA 

GFS 

VL: ASA 

SIG/VDE 

ASA 

NTA 

ASA 

BEL 

OS 

ASA 

EN 

ASA 

VTV 

AS 

BMA 

Geb. 
ASO 

BEL 

ASO 

LÜF 

ASO 

BMA 

thrm 

ASO 

BMA 

opt. 
EN SIG VDE VTV DIV Funk NTA 

AS 

BMA 

Geb 
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Standards SA-CH: technical 
Interfaces 

24 

Netzwerk 

Netzwerk 

Netzwerk 

Netzwerk 

Strecken-

Systeme 

Netzwerk 

Backbone  

Netzwerk Netzwerk 

Strecken-

Systeme 

Strecken-

Systeme 

Strecken-

Systeme 
Strecken-

Systeme 

Strecken-

Systeme 

Strecken-

Systeme 

Netzwerk 
VMZ 

Fachapplikation 

Betrieb & 
Unterhalt BSA 

Dienste 

Fachapplikation 

Verkehrs- 
Sicherheit 

Fachapplikation  

Verkehrs- 
Management 

- OPC-UA 
- Profinet 
- Modbus TCP 
- TLS 

road side 

equipment 

Segment 

controller 

Equipment 

Controller  

(PLC) 

Equipment 

Controller  

(PLC) 

Equipment 

Controller  

(PLC) 
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 Example: Traffic information 

reports 

25 

acquire data. 

Traffic 
Management 

Traffic Security 
Maintenance & 
Operation ISE 

validate, verify. 

supplement, collect. 

visualize. 

One common base for all. 
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Standards: What to standardize? 

26 

• Functional requirements 

– High degree of standardization 

• Interfaces between deliverables of different contractors 

– High degree of standardization (goal: compatibility) 

• Interfaces of exchangeable items (spare parts) 

– High degree of standardization (goal: compatibility) 

• User interface 

– High degree of standardization 

• Internal design, internal interfaces 

– No standardization 
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Approach & Implementation SA-CH  
Migration architecture  

27 

Migration 

architecture 

Existing 
Supervision 
Level (UeLS) 

New 
Management 

level 

Existing Road 
Site Systems 

New Road Site 
Systems 

Existing UeLS- 
integration 

standard 
interface 

Existing Systems New Systems according  
to SA-CH 

m
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Service  
Integrator 

(SI) 

Service  
Adapter  

(SA) 
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Gotthard Tunnel (GST) 
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Lenght 16'918 m 

Cars / Day 

High d 

17'278 

36‘000 



Gotthard Tunnel (GST) 
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     accident 2001 
 

      challenge 2020: 

      revision of  GST 

      Closure for >3 years 
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Gotthard Tunnel 2001 
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Drip feed for Heavy  

goods traffic management  

 

 

 

                      Thermo Portal 
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GST 2001: Objective achieved 
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HGV traffic 

stabilised 

 

 

Accidents 

Reduced 

by 75% 
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GST revision between 2020 - 2030 
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Possibilities  

• construction of a 2nd Tunnel – revision after that 

• Closure Tunnel  

   – needs Traffic Management solutions  

 

Decision in 2015 
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GST revision between 2020 - 2030 
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Traffic Management / combined 
Train solutions 
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Information 

• pre trip for all axes accross  

  the alps 

• Internet 

• other devices 

• on trip information 

• reactivate train-solutions  

  in the old Gotthard train 

  tunnel 

 

Taxes?  
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GST revision 2020 
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SHORT – „ROLA“ 

• new train tunnel of Gotthard  

• High Performant Terminal 

• new Trains  

 

Regulation Traffic: 

• Drip feed for Heavy goods  traffic 

management on the other axes 

• Reservation Systems 

• Information Systems 

• Pre Trip 

• On Trip 

Taxes?  
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Gotthard Tunnel needs ITS 
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Information 

- Pre trip 

- individual 

- from north and from south 

- variable ways 

- train / road 

 

Terminals 

- high efficiency solutions 

- 3 trains / direction 

 

Planification / Organisation 

- Logistic 

- Reservation Systems 
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Traffic Management  
Conclusion 
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Traffic Management 

- daily traffic 

- different projects 

 

System Architecture 

- harmonisation 

- ready for the future 

 

Gotthard Tunnel 

- simple solutions – great effects 

- big issue 
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November 6th - 8th, 2013 Hotel Panamericano – City of Buenos Aires, Argentina 
“URBAN MOBILITY, ROADS NETWORK OPERATION AND ITS APPLICATIONS” 

Thank you for your attention 


